Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.035; wR factor = 0.096; data-to-parameter ratio = 13.7.
The title compound, C 13 H 12 Cl 2 O 5 , is an isocoumarin compound which has been isolated from the ethyl acetate extract of the fermentation broth of actinomycete Streptomyces sp. (V 4 ) from the South China Sea. There are intra-and intermolecular hydrogen bonds and halogen bonds [ClÁ Á ÁCl = 3.434 (2) Å ; C-ClÁ Á ÁCl = 121.6 ]. The intermolecular O-HÁ Á ÁO hydrogen bonds link molecules into chains along the b axis.
Related literature
For related literature, see: Larsen & Breinholt (1999) .
Experimental
Crystal data C 13 H 12 Cl 2 O 5 M r = 319.13 Monoclinic, P2 1 a = 9.483 (3) Å b = 6.757 (2) Å c = 10.548 (3) Å = 99.217 (5) V = 667.1 (4) Å 3 Z = 2 Mo K radiation = 0.50 mm À1 T = 293 (2) K 0.50 Â 0.34 Â 0.21 mm
Data collection
Bruker SMART 1K area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.787, T max = 0.902 4190 measured reflections 2524 independent reflections 2320 reflections with I > 2(I) R int = 0.019 Refinement R[F 2 > 2(F 2 )] = 0.035 wR(F 2 ) = 0.095 S = 1.07 2524 reflections 184 parameters 1 restraint H-atom parameters constrained Á max = 0.26 e Å À3 Á min = À0.39 e Å À3 Absolute structure: Flack (1983), 931 Friedel pairs Flack parameter: 0.06 (8) Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 1999); cell refinement: SAINT-Plus (Bruker, 1999); data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL.
3-[(
As a kind of natural products from marine microorganisms, 3-((R)-3,3-dichloro-2-hydroxypropyl)-8-hydroxy-6-methoxy-1H-isochromen-1-one, is a isocoumarin-related dihydrodiaportin compound, from the fermentation broth of actinomycetes Streptomyces sp. (V4). In the primary biotest, the title compound showed weak activity inhibiting AchE in vitro (IC 50 = 3.9 uM/ml).
Larsen et al. also reported dichlorodiaportin (Larsen & Breinholt, 1999) , but it was isolated from quite different microorganism, the typical cheese-associated isolates of Penicillium nalgiovense, and its structure was only elucidated based on spectral analysis, and the absolute configuration was depicted S by comparison with the optical rotation of those reported for several analogues of known absolute configuration. However, according to the optical rotation and our crystal structure, it is clear that Larsen's compound is the same compound as our dichlorodiaportin.
We report here the crystal structure of (I). Compound (I) crystallizes in space group P 2 1 , and the 8-hydroxy-isochromen-1-one core rings in (I) is a planar conjugated ring system (Fig.1 ). In the crystal structure, there is an intra-molecular Table 2 ).
Experimental
A strain of streptomyces sp. (V 4 ) was isolated from the South China Sea, has been deposited in the School of Chemistry and Chemical Engineering, Sun Yat-Sen University, Guangzhou, P. R. China.
Culture conditions: soluble starch 10 g l -1 , Ca carbonate 2 g l -1 , ammorium sulfate 2 g l -1 , dipotassium hydrogen phosphate 1 g l -1 , magnesium sulfate hydrated 1 g l -1 , sodium chloride 1 g l -1 , yeast extract 10 g l -1 , pH 7.2 and incubation at 298 K for 6 d. For the extraction and separation of the metabolite, the cultures (100 L) of (I) were filtered through cheesecloth.
The filtrate was concentrated to 5L below 323 K, then extracted three times by shaking with an equal volume of ethyl acetate. The extract was evaporated under reduced pressure. The combined organic extracts were subjected to silica-gel column chromatography, eluting with petroleum ether/ethyl (1:1 v/v) acetate, to yield (I).
Colorless block crystals of (I) were obtained by evaporation of a methanol solution.
The compound identity was confirmed by NMR spectroscopy, Elemental Analysis, IR, FAB-MS, melting point and optical rotation. 3474, 3032, 2986, 1693, 1643, 1568, 1465, 1356, 1237, 1197, 1096, 853, 790, 690 . [α] 20 D = +7.8 (c = 0.05, MeOH).
Refinement
The H atoms were positioned geometrically and were treated as riding on their parent C atoms, with C-H distances in the range of 0.93-0.98 Å, with U iso (H) = 1.2-1.5 times U eq of the parent atom. H atoms attached to O3 and O5 (hydroxyl oxygen atoms) were located in difference Fourier maps and refined initially with distance restraints of 0.82 Å with U iso (H) = 1.5 times U eq (O). Figure 1 View of the molecules in the asymmetric unit of (I), with anisotropic displacement parameters drawn at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Figures
0.0317 (8) 0.0335 (10) 0.0355 (9) 0.0005 (10) 0.0067 (7) −0.0017 (10) C2 0.0315 (8) 0.0309 (9) 0.0325 (9) 0.0027 (10) 0.0044 (7) 0.0009 (9) C3 0.0321 (9) 0.0324 (10) 0.0414 (10) 0.0010 (11) 0.0034 (7) −0.0001 (10) C4 0.0363 (9) 0.0401 (10) 0.0367 (10) 0.0003 (11) −0.0033 (7) −0.0017 (11) C5 0.0442 (10) 0.0323 (10) 0.0305 (9) −0.0006 (11) 0.0016 (7) −0.0008 (10) C6 0.0364 (9) 0.0434 (11) 0.0316 (9) 0.0011 (11) 0.0072 (7) 0.0010 (10) C7 0.0323 (9) 0.0363 (10) 0.0309 (9) −0.0008 (11) 0.0046 (7) −0.0008 (10) C8 0.0287 (8) 0.0461 (11) 0.0330 (9) 0.0007 (11) 0.0067 (7) 0.0016 (11 0.0332 (7) 0.0632 (10) 0.0413 (7) 0.0014 (9) 0.0126 (6) 0.0000 (9) O3 0.0313 (6) 0.0623 (10) 0.0434 (8) 0.0011 (9) 0.0038 (5) 0.0036 (9) O4 0.0511 (8) 0.0562 (9) 0.0298 (7) 0.0021 (10) 0.0011 (6) 0.0012 (8) O5 0.0412 (8) 0.0737 (13) 0.0441 (8) 0.0008 (9) 0.0120 (6) −0.0175 (9) Geometric parameters (Å, °) 
